We evaluated the ability of CHROMagar™ Candida to identify Candida species isolated directly from blood cultures. A total of 50 clinical isolates of Candida were incubated at 35 ºC, and once growth was established, an aliquot of each was plated onto CHROMagar TM Candida medium. A control specimen was plated directly from Sabouraud's dextrose agar. Following incubation at 30 ºC, all yeast isolates were identified by colony morphology and colour. We were able to identify all isolates of C. albicans (n = 20), C. tropicalis (n = 14), C. glabrata (n = 6), and C. krusei (n = 5), which were isolated from blood or from control cultures. This study demonstrated that CHROMagar™ Candida reliably isolated and identified yeast taken directly from blood cultures. We conclude that this rapid and easy method of identifying Candida species will enable clinicians to quickly choose the appropriate antifungal agent. This should decrease patient morbidity and mortality.
Introduction
Since the early 1980s, the incidence of nosocomial bloodstream infections due to Candida species has dramatically increased. 1,2 Historically, C. albicans has been the predominant cause of nosocomial bloodstream infections. 2,3 More recently, the proportion of infections due to other Candida species such as C. tropicalis, C. parapsilosis, C. glabrata and C. krusei has increased, and these species present decreased susceptibility to antifungal agents. 1, 4 Resistance to fluconazole and itraconazole was observed with C. krusei and C. glabrata species, but was observed rarely among other species. 1 Being able to identify Candida to the species level will therefore provide a significant step forward for clinicians as it will allow them to optimize their selection of antifungal agent and thus provide the best possible patient care.
Isolation and presumptive identification of Candida species usually requires timeconsuming microscopic or biochemical techniques. 5, 6 In recent years, several chromogenic media have been developed for the rapid identification of Candida species. 5,7 -9 CHROMagar™ Candida is a commercial, ready-to-use medium which, after hydrolysis of a chromogenic mixture by corresponding enzymes, allows the specific and rapid A Birinci, L Akkurt, C Acuner et al.
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identification of Candida species on the basis of their colony colour. For example, C. albicans colonies are green, C. tropicalis colonies are blue with a pink halo, and C. krusei colonies are pink with a downy appearance. 7, 8 -11 The specificity and sensitivity of the medium for the presumptive identification of Candida species have been reported to be 95 -100% in previous studies. 9 -13 While some previous studies used stock isolates, 12, 14 others used CHROMagar™ Candida for the primary isolation of yeast from clinical specimens taken from vaginal, stool, urine, respiratory, ear, nose, wound, oropharyngeal and oesophageal sources. 8 -11,14 The isolation of Candida species directly from blood cultures onto CHROMagar™ Candida has been investigated in only one previous study. 7 We aimed to evaluate the usefulness of CHROMagar™ Candida for the primary isolation and identification of Candida species directly from blood cultures.
Materials and methods

SOURCES OF CANDIDA SPECIES
The study used strains of Candida that were originally isolated from clinical specimens from patients referred to the Microbiology Laboratory of Ondokuz Mayis University Medical Faculty. These clinical isolates were of C. albicans (n = 20), C. tropicalis (n = 14), C. glabrata (n = 6), C. krusei (n = 5), C. parapsilosis (n = 3), and C. guilliermondii (n = 2). In addition, C. albicans ATCC 26555, C. tropicalis ATCC 20401, C. parapsilosis ATCC 22019 and C. krusei ATCC 6258 were included in the study as reference strains. The identification of each Candida species was based on a conventional scheme, which included determination of germ tube production, microscopic morphology on cornmeal agar and sugar assimilation. 15 The identification was supported using the API 20 C AUX System (BioMérieux, Marcy l'Etoile, France). The API 20 C AUX system is a commercial kit for evaluating the assimilation of 19 carbon sources and was used according to the manufacturers instructions. Since a 48 -72 h incubation is recommended, test strips were incubated for both times to allow a comparative evaluation of the assimilation patterns. Numerical profiles were constructed from the reaction patterns and were used to obtain identification results with either the analytical profile index or the identification software program. The Candida isolates were stored at -80°C until required for culture.
CULTURE OF CANDIDA ISOLATES
The Candida isolates were sub-cultured twice onto Sabouraud's dextrose agar (SDA) (Merck, Darmstadt, Germany). After 48 h of incubation at 35 -37°C, a sample of each specimen was suspended in 5 ml of sterile normal saline. A spectrophotometric method was used for inoculum preparation. 16 Each yeast suspension was diluted 1:100 to produce a final concentration of 1 × 10 4 to 5 × 10 4 yeast cells/ml. A 0.1 ml suspension of each isolate was introduced into BACTEC PEDS PLUS blood culture bottles (Becton Dickinson & Co., Shannon, Ireland) that were inoculated with 3 ml of whole blood from healthy volunteers and placed in the automated BACTEC 9250 incubator system (Becton Dickinson & Co., Maryland, USA) at 35 ºC. When growth was detected, 0.1 ml was withdrawn from each positive bottle and plated (four-quadrant streaking) onto CHROMagar™ Candida medium (CHROMagar Microbiology, Paris, France). A control specimen was plated in parallel directly from SDA to CHROMagar™ Candida. Following inoculation, the culture plates were incubated at 30 ºC and inspected daily for 7 days. 7 Rapid identification of Candida species from blood cultures
IDENTIFICATION OF CANDIDA SPECIES ON CHROMagar™ CANDIDA
All yeast isolates observed on CHROMagar™ Candida were identified by colony morphology and pigmentation according to the manufacturer's instructions and as described by Odds and Bernaerts. 12 
Results
After 48 h of incubation on CHROMagar™ Candida at 30 ºC, we were able to identify all Candida species. These included C. albicans (n = 20), C. tropicalis (n = 14), and C. krusei (n = 5) isolated from blood or from control cultures on CHROMagar™ Candida. After 72 h incubation we were able to identify all of the C. glabrata (n = 6) isolates with their characteristic dark pink to purple colouration. Other Candida species, including C. parapsilosis (n = 3) and C. guilliermondii (n = 2) typically produced small, creamy colonies that were white, pale pink or light lavender on CHROMagar™ Candida. These were not distinguishable to the species level using the chromogenic medium.
The colour and morphological characteristics of all of the Candida isolates cultured on CHROMagar™ Candida were directly compared from blood and control sources. It was noted, however, that yeast growing directly over the blood quadrant produced a slightly darker hue, but this did not interfere with the correct identification of each Candida species. There was no significant difference in colony morphology and colour between colonies cultured from blood and control isolates. The expected colour used to identify each of the Candida species was not altered by direct isolation from blood.
Discussion
CHROMagar™ Candida is a chromogenic medium that allows selective isolation of yeasts, and simultaneously identifies colonies of common Candida species. 5, 7, 9, 10 The manufacturer suggests that its product can detect and differentiate between three species of Candida: C. albicans, C. tropicalis and C. krusei. Some authors maintain that the medium can reliably identify C. glabrata with its characteristic dark pink to purple coloured colonies, 7,10,11,17 but other authors consider the medium to be unreliable for this identification. 9, 12, 13 We demonstrated that all isolates of C. albicans, C. tropicalis, C. krusei and C. glabrata were readily identifiable when isolated directly from blood and cultured on CHROMagar™ Candida. In addition, there were no significant differences in the colour or morphology of the colonies when isolates were plated from blood or control SDA plates. The other Candida isolates, C. guilliermondii and C. parapsilosis, were not distinguishable from one another (white, pale pink or light lavender colonies) when plated from blood or SDA plates onto CHROMagar™ Candida, as previously reported. 7 CHROMagar™ Candida was shown to be a rapid and easy method for correctly identifying four Candida species, C. albicans, C. tropicalis, C. krusei and C. glabrata, isolated directly from blood cultures. Given the significant differences in the susceptibility to azoles among these four Candida species, direct isolation and identification could enable clinicians to select quickly the most appropriate antifungal agent. This therefore has the potential to decrease patient morbidity and mortality. 
